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(54) VIBRATION RESISTING DEVICE 

(57)Abstract: 

PURPOSE: To provide a vibration resisting device which is 
constituted to hold flexibility of a flexible pipe coupling by means of 
a vibration resisting mechanism having a rotation function, in a 
vibration resisting device used in a piping system. 
CONSTITUTION: A ring 12 arranged on the outer periphery of a 
coupling surface between the elbow 7 of a flexible pipe coupling 10 
and a bellows 8, the parallel arm parts 13'a or the intermediate and 
the outer hull ring of a U-shaped vibration resisting mechanism 1 1 
are rotatable through first and second rotary shafts arranged on 
the same plane as the coupling surface. The tip of arm part 13'a of 
a U-shaped frame body consisting of a coupling part is pivotally 
mounted or fixed in the position of the second rotary shaft of the 
ring 12 or the outer hull, and a wire 16 is locked to the coupling 
part of the frame body and the back of the elbow 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flexible pipe joint which comes to fix a flange to the both ends of an elbow through a bellows, 
respectively, The ring pivoted with the 1st revolving shaft which is arranged in the said alignment on the 
outside of the plane of union of said bellows and said flange, and passes along the core of this plane of 
union on the same flat surface as said plane of union in said flange, The tip of the arm which arranges and 
is.parallel behind the flection of said elbow the U-shaped connection section It is pivoted with the 2nd 
revolving shaft which intersects perpendicularly with said 1st revolving shaft on the same flat surface as 
said plane of union, and passes along the core of said plane of union, the vibration removal device section 
which prepared the pair of the vibration removal device which consists of a frame stopped by the tooth 
back of said elbow which counters this connection section in said U-shaped connection section with the 
wire so that it might cross mutually along with each bellows of said flexible pipe joint — since the 
vibration removal equipment characterized by becoming. 

[Claim 2] The flexible pipe joint which comes to fix a flange to the both ends of an elbow through a bellows, 
respectively, The intermediate stiffening ring pivoted with the 1st revolving shaft which is arranged in the 
said alignment on the outside of the plane of union of said bellows and said flange, and passes along the 
core of this plane of union on the same flat surface as said plane of union in said flange, The outline ring 
pivoted with the 2nd revolving shaft which is arranged in the said alignment on the outside of the plane of 
union of said bellows and said flange, and intersects perpendicularly with said intermediate stiffening ring at 
said 1st revolving shaft on the same flat surface as said plane of union, The tip of the arm which arranges 
the U-shaped connection section behind the flection of said elbow, and is parallel is fixed in the location of 
the 2nd revolving shaft of said outline ring, the vibration removal device section which prepared the pair of 
the vibration removal device which consists said U-shaped connection section of a frame stopped by the 
tooth back of said elbow to this connection section with the wire so that it might cross mutually along with 
each bellows of said flexible pipe joint — since — the vibration removal equipment characterized by 
becoming. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION _ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a vacuum pump, an air compressor, other liquids, and the 
vibration removal equipment of the piping system using the flexible pipe joint which connects an oscillating 
generation source like a gaseous compressor, and the precision equipment which dislikes vibration. 
[0002] 

[Description of the Prior Art] As shown in drawing 13 , when connecting from the former the equipment 
which generates vibration like a vacuum pump 1 or a conveying pump, and the precision equipment 2 which 
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dislikes vibration, the piping system 4 which used the flexible pipe joint 3 is used. In such a piping system 4, 
in order to intercept the vibration from a vacuum pump 1, a conveying pump, etc., stainless steel bellows 
and the flexible pipe joint 3 of rubber are made to insert in the piping system 4, and the vibration to 
equipment from a vacuum pump 1 , a conveying pump, etc. is usually intercepted. In the vibration removal 
system using such a flexible pipe joint 3, the amplitude A by the side of a pump declines to the amplitude a 
according to the vibration removal effectiveness of this flexible pipe joint 3 at an equipment side. 
[0003] One example of the vibration removal equipment using the conventional flexible pipe joint 3 is shown 
in drawing 14 . 

[0004] In this drawing, when internal pressure acts in the flexible pipe joint 3 and the pipe bore of P and 
the flexible pipe joint 3 is set to d for the pressure of the fluid in the flexible pipe joint 3, the expanding 
force F is F=(pi/4) d2 P, and the device of the both ends of the flexible pipe joint 3 will receive the external 
force which F Becomes according to this expanding force, respectively. 

[0005] Therefore, the stopper device 5 for a device not to make external force F acting on a device, when 
fault occurs according to external force F is established. That is, 2-4 stopper devices 5 per flexible pipe 
joint 3 which attached rubber vibration insulator 5b to the both ends of steel rod 5a are attached in the 
flexible pipe joint 3. 

[0Q06] An operation of the expanding force F in the attachment section when internal pressure acts on 
this flexible pipe joint 3 is explained based on drawin g 15 . 

[0007] It sets to this drawing and is thetaF. The angle and thetaT which the expanding force F makes with 
the X-axis The angle and RF which tension T makes with the X-axis The die length of a bellows, and RT It 
is the die length of the flexible pipe joint 3. 

[0008] Since tension T and the force F by internal pressure balance, the force of X shaft orientations is 

TcosthetaT. = FcosthetaF (1) 

Therefore, T=(costhetaF/costhetaT) xF .... (2) 

Since the force of Z shaft orientations does not balance Fz =FsinthetaF -TsinthetaT =F[sinthetaF - 
(sinthetaT (costhetaF/costhetaT)) 
] .... (3) 

**** remains and it is this force Fz. When it acts on a device (not shown), and a device is lightweight or is 
not fixing to a floor, a device will be moved above the floor level. 

[0009] For this reason, as shown in drawing 15 , it is the force Fz of Z shaft orientations. The motion of the 
flexible pipe joint 3 is restrained by the rubber vibration insulator 6 fixed to the structure. 
[0010] Since the load rate of this rubber vibration insulator 6 is larger than the load rate of the flexible pipe 
joint 3 (for example, the load rate KR of the rubber vibration insulator 6 of Z shaft orientations and the load 
rate Kb of the flexible pipe joint 3 are KR =5kg/mm and Kb =0.2kg/mm about for 1 inch piping.), the 
flexibility of flexible pipe joint 3 original will be spoiled by rubber vibration insulator 5b and existence of 6. 
[001 1] The flexibility of flexible pipe joint 3 original with which it is equipped by such approach in order to 
intercept vibration will be spoiled, and flexibility will be determined by the large rubber vibration insulator of 
a load rate, the transmissibility of vibration of the engine performance 3 which intercepts vibration, i.e., a 
flexible pipe joint, will become large, the vibration removal engine performance will worsen, and it will 
become impossible that is, to intercept vibration produced in the oscillating generation source side, such as 
a pump. 
[0012] 

[Problem(s) to be Solved by the Invention] Thus, the flexibility of the flexible pipe joint itself will be spoiled 
by the pressure in a flexible pipe joint, and conventional vibration removal equipment had a problem of it 
becoming impossible to achieve the duty with which the flexible pipe joint which should have flexibility 
essentially intercepts vibration. 

[0013] It was made in order that this invention might solve such a problem, and it aims at offering vibration 
removal equipment equipped with the vibration removal device in which the above-mentioned conventional 
problem was solved. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the vibration removal 
equipment of the 1st invention (a) The flexible pipe joint which comes to fix a flange to the both ends of an 
elbow through a bellows, respectively, (b) The ring pivoted with the 1st revolving shaft which is arranged in 
the said alignment on the outside of the plane of union of said bellows and said flange, and passes along 
the core of this plane of union on the same flat surface as said plane of union in said flange, The tip of the 
arm which arranges and is parallel behind the flection of said elbow the U-shaped connection section It is 
pivoted with the 2nd revolving shaft which intersects perpendicularly with said 1st revolving shaft on the 
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same flat surface as said plane of union, and passes along the core of said plane of union. The vibration 
removal device section which prepared the pair of the vibration removal device which consists of a frame 
stopped by the tooth back of said elbow which counters this connection section in said U-shaped 
connection section with the wire so that it might cross mutually along with each bellows of said flexible 
pipe joint, It is characterized by becoming, since — the vibration removal equipment of the 2nd invention 
(a) The flexible pipe joint which comes to fix a flange to the both ends of an elbow through a bellows, 
respectively, (b) The intermediate stiffening ring pivoted with the 1st revolving shaft which is arranged in 
the said alignment on the outside of the plane of union of said bellows and said flange, and passes along 
the core of this plane of union on the same flat surface as said plane of union in said flange, The outline 
ring pivoted with the 2nd revolving shaft which is arranged in the said alignment on the outside of the plane 
of union of said bellows and said flange, and intersects perpendicularly with said intermediate stiffening ring 
at said 1st revolving shaft on the same flat surface as said plane of union, The tip of the arm which 
arranges the U-shaped connection section behind the flection of said elbow, and is parallel is fixed in the 
location of the 2nd revolving shaft of said outline ring, the vibration removal device section which prepared 
the pair of the vibration removal device which consists said U-shaped connection section of a frame 
stopped by the tooth back of said elbow to this connection section with the wire so that it might cross 
mutually along with each bellows of said flexible pipe joint — since — it is characterized by becoming. 
[0015] The "revolving shafts" in this invention is the arm to which a U-shaped vibration removal device is 
parallel to the ring in the 1st invention, and a member which supports the intermediate stiffening ring and 
outline ring in the 2nd invention to revolve, and a disengageable revolving shaft is also included like the 
shaft stopped by the bearing of the shape of the coma stopped by the concave coma receptacle besides 
bearing and the usual revolving shaft constituted by one, or radii. 
[0016] 

[Function] With the vibration removal equipment of this invention, were prepared on the periphery of the 
bellows of a flexible pipe joint, and the plane of union of a flange. In the arm and the 2nd invention to which 
a U-shaped vibration removal device is parallel to a ring in the 1st invention an intermediate stiffening ring 
and an outline ring Since [ with the 1st and 2nd revolving shafts prepared in the same plane as this plane 
of union ] it is pivotable in the direction of arbitration, the force of Z shaft orientations does not occur at 
the edge of a flexible pipe joint at the time of rotation, and the flexibility of flexible-tube original is 
demonstrated. 
[0017] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0018] Drawin g 1 is the perspective view of the vibration removal equipment of one example of this 

invention. 

[0019] In this drawing, the vibration removal equipment of this example consists of the vibration removal 
device sections 1 1 which crossed mutually and prepared the flexible pipe joint 10 which flanges 9 and 9 
have fixed through bellowses 8 and 8, and the vibration removal device of a pair along with each bellowses 

8 and 8 in the both ends of an elbow 7. The vibration removal device consists of rings 12 and 12 of a pair, a 
U-shaped frame 1 3 of a pair, and 13'. 

[0020] Each ring 12 and 12 sets spacing on the outside of the bond part of each bellowses 8 and 8 and 
flanges 9 and 9, is arranged in it in the said alignment, and is supported to revolve free [ rotation ] by the 
1st pin 14 and 14 to the medial axis by holddown-member 9a which fixed at the rear face of flanges 9 and 

9 in the location of the opposite side on the plane of union of bellowses 8 and 8 and flanges 9 and 9. 
Moreover, each rings 12 and 12 are supported to revolve with the location separated from the 1st pin 14 
and 14 to 90-degree hoop direction free [ rotation ] by arm 13a, 13'a, and the 2nd pin 15 and 15 to which 
the U-shaped frame 13 and 13' are parallel, respectively. 

[0021] the U-shaped frame 13 and 13' — arm 13'a of one frame 13' — arm 13a of the frame 13 of another 

side — the piece of connection — carry out outside glue using 13'c, and it is made to intersect 

perpendicularly with each bellowses 8 and 8 in parallel, i.e., mutually, and is arranged. 

[0022] And connection section 13b of the frame 13 which is each U shape, and 13', and 13'b are stopped 

by piece of stop 7a fixed to the outside of the flection of an elbow 7 with wires 16 and 1 6. 

[0023] Next, the principle in which the flexible pipe joint 10 of this example holds flexibility is explained 

based on drawing 3 which expanded the pin 14 currently supported to revolve free [ rotation of the frame 

13 of drawing 2 which showed the example of drawing 1 typically, and drawing 2 ]. 

[0024] Setting to these drawings, R is a shaft perpendicular to the touching point of a pin 14 and pin 

receptacle hole 1 4a, i.e., Ya. The die length on the design from a shaft to connection section 1 3b of a frame 

13 and epsilon A shaft perpendicular to the touching point of a pin 14 and pin receptacle hole 14a, A 
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c manufacture error with the plane of union of a bellows 8 and a flange 9, and thetaF The expanding force F 
is the angle with the X-axis to make, and thetaT. The tension T of the X-axis, and the angle to make and a 
is the cardiac gap the intersection of a frame 13 and a wire 16 shifted [ gap ] from the medial axis (X-axis) 
to Z shaft orientations. 

[0025] In addition, tilt-angle thetaF And thetaT Although it is originally very small, in order to make a 
principle intelligible, by drawing 2 , it is expressing greatly. Moreover, pin receptacle hole 14a has play to a 
pin 14, in an ordinary state, although the bellows 8 is loosening, if it operates a vacuum pump, a bellows 8 
contracts and becomes it tense and a frame 13 can draw it near to connection section 13b of a frame 13, 
and an opposite direction on the medial axis (X-axis) of a flange 8. Therefore, the revolving shaft (Ya shaft) 
of a frame 13 serves as a contact of pin receptacle hole 14a and a pin 14. 

[0026] It sets in this system and is the amount of unbalance Fz of the force of Z shaft orientations. Fz 

=FsinthetaF -TsinthetaT (4) 

It comes out. 

[0027] here — thetaF =tan-1 (a/R) and thetaF since it is very small — tanthetaF — almost — thetaF it 

is ; 

[0028] Therefore, thetaF =a/R (5) 

It comes out. 

[0029] thetaT =tan-1 [ moreover, ] (a/(R+epsilon)) — it is — thetaT since it is very small — tanthetaT 
almost — thetaT it is . 

[0030] Therefore, thetaT =a / (R+epsilon) — (6) 
It comes out. 

[0031] Since it does not balance, the force of Z shaft orientations is Fz =FsinthetaF. It is -TsinthetaT and 
is TcosthetaT. =FcosthetaF Fz =F [sinthetaF-(costhetaF/costhetaT) xsinthetaT] 
It comes out. 

[0032] here — thetaF and thetaT since it is very small — costhetaF About 1 sinthetaF almost — thetaF 
and costhetaT About 1 sinthetaT almost — thetaT it is . 
[0033] Fz =F[(a/R)-(a/(R+epsilon))] =Fa[epsilon/(R2+Repsilon)] 

Since it is x (epsilon/R) mostly (Fx (a/R)), Fa [epsilon/(R2+Repsilon)] is Fz here. It is x (epsilon/R) mostly 
(Fx (a/R)). 

[0034] Therefore, Fz =(FxtanthetaF ) x (epsilon/R) .... (7) 
It becomes. Repsilon«R2 [ however, ] it is . 

[0035] (7) FtanthetaF which is the Z-axis component of the force F which is going to shrink from a formula 
Value Fz which was offset by the tensile force of a wire 16 and multiplied by epsilon/R only for a value of 
the manufacture error epsilon of a vibration removal device It turns out that it is decreasing. 
[0036] Even if it designs the joint part of the location of a pin 14 and bellows 8 in a vibration removal 
device, and a flange 9 so that it may be in agreement, the unescapable location gap epsilon on a 0.5 to 
about 2mm manufacture error exists. 

[0037] On the other hand, R is about 300mm in 1 inch piping. 

[0038] Therefore, in (5) and (6) types, if the usual 1 inch piping is taken for an example, since a cardiac gap 
of the flexible pipe joint 10 is about 5mm at the maximum, it will be thetaF =tan-1 (5/300) =0.016665. 
Therefore, it can be regarded as thetaF =a/R. 

[0039] Next, a concrete numeric value is substituted based on the theoretical formula computed by the 
above, and this example is compared with the conventional effectiveness. 

[0040] (Vertical component Fz of the conventional flexible pipe joint 3) In drawing 15 ; they may be RF 
=100mm, RT =200mm, and a= 5mm for 1 inch piping. 

[0041] (3) From a formula, it is tanthetaF. =a/RF =5 / 100= 0.05, and tanthetaT It is set to =a/RT =5 / 
200= 0.025. 

[0042] costhetaF = 0.9999 and costhetaT = it is costhetaF from 0.9999. And costhetaT Supposing it is 
equal to about 1, it is the vertical component Fz of the conventional flexible pipe joint 3. Fz =F[0.05-0.025] 
=Fx0.025 .... (8) 
It becomes. 

[0043] (Vertical component Fz of an example) 

(7) Substitute R= 300mm, a= 5mm, and epsilon= 2mm for a formula. 
[0044] 

Fz =Fx(5/300) x(2/300) =Fx0.0001 1 .... It is set to (9). 

[0045] When R is furthermore made small and it calculates as R= 200mm, it is Fz =Fx(5/200) x(2/200) 
=Fx0.00025.... (10) 
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It becomes. 

[0046] Vertical component Fz at the time of using the vibration removal equipment of this invention for the 
value of (9) and (10) from the above count result as compared with the value of (8) It turns out that it is 
decreasing to 1/100 at least rather than that of the conventional flexible pipe joint 3. 
[0047] In addition, in this example, in an ordinary state, although the wire 16 which stopped to connection 
section 13of U-shaped frame 13 and 13' b, 13'b, and stop section 7a of an elbow 7 is loosening, if it 
operates a vacuum pump, a bellows 8 will contract and become it tense and it will come to hold a frame 13 
and 13' in parallel with a bellows 8. 

[0048] The top view in which drawing 4 shows a part of important section of the vibration removal 
equipment of other examples of this invention in a cross section, and drawing 5 are the front views of the 
vibration removal equipment of drawing 4 . The side elevation of a coma and a coma cradle where drawing 
6 constitutes a revolving shaft, and drawing 7 are the coma of drawing 6 , and the sectional view of a coma 
cradle. 

[0049] In these drawings, the vibration removal device first prepared in the flexible pipe joint 10 parallel to 
the" X-axis is explained. 

[0050] The vibration removal equipment of this example is different from the example of drawing 1 in that 
the-ring of a vibration removal device consists of an intermediate stiffening ring and an outline ring, and the 
revolving shaft consists of a coma and a coma cradle. Therefore, in the following explanation, the same sign 
is given to the part which is common in drawing 1 , and the explanation which is common in drawing 1 is 
omitted. 

[0051] Intermediate stiffening ring 12a and outline ring 12b set spacing on the outside of the bond part of 
each bellows 8 and flange 9, and are arranged in it in the said alignment. The coma cradle 1 8 which has the 
slot 1 7 of a V character mold is fixed in the direction of a path as shown in drawing 6 , and the attachment 
component 20 which has at a tip the coma 1 9 of the V character mold which engages with this slot 1 7 
carries out a coma 19 outside, and is being fixed to the correspondence location of intermediate stiffening 
ring 12a by the position of symmetry which faces across the core of a flange 9. 

[0052] Moreover, the coma cradle 18 which has the slot 17 of a V character mold is fixed in the direction 
of a path, and the attachment component 20 which has at a tip the coma 19 of the V character mold which 
engages with this slot 17 carries out a coma 19 inside, and is being fixed also to the location separated 
from the attachment component 20 of intermediate stiffening ring 12a to 90-degree hoop direction by the 
correspondence location of outline ring 12b. 

[0053] Since a coma 19 is rotatable in a slot 17 and the direction of a right angle centering on a point in 
the slot 17 of the coma cradle 18 so that clearly from drawing 6 , outline ring 12b and a flange 9 can incline 
in the direction of arbitration. 

[0054] In this example, the U-shaped frame 13 and 13' fix the tip of that arm 13a and 13'a so that it may 
become the medial axis of outline ring 12b, and parallel on extension of the coma 19 of outline ring 12b. 
[0055] In addition, also in this example, connection section 13of each U-shaped frame 13 and 13' b and 
1 3'b are stopped by piece of stop 7a fixed to the outside of the flection of an elbow 7 with the wire 1 6. 
[0056] The same effectiveness as the example shown in drawing 1 also with the equipment of this example 
is done so. 

[0057] Furthermore, below, the vibration removal equipment of the pipe line on which internal pressure acts 
is described. 

[0058] The top view in which drawing 8 shows a part of important section of the vibration removal 
equipment of the example of further others of this invention in a cross section, and drawing 9 are the front 
views of the vibration removal equipment of drawing 8 . 

[0059] In these drawings, the vibration removal device prepared in the flexible pipe joint 10 parallel to the 
X-axis is explained. 

[0060] The tensile force by internal pressure works to the sense of the piece of a stop to a ring, and the 
vibration removal equipment of this example is different from the example of drawin g 1 in that the arm of a 
frame is supported to revolve by the piece of a stop so that it may be rotatable by the pin. Therefore, in 
the following explanation, the same sign is given to the part which is common in drawing 1 , and the 
explanation which is common in drawing 1 is omitted. 

[0061] The rings 12 and 12 of arm 13a of each frame 13 and 13' and 13'a and the edge of the opposite side 
are supported to revolve free [ rotation ] by the pin 22 by the pin cradle 21 which protruded on piece of 
stop 7a fixed to the outside of the flection of an elbow 7. 

[0062] In addition, pin receptacle hole 15a has play to a pin 15, in an ordinary state, although the bellows 8 
is loosening, if it operates a pump, a bellows 8 receives tensile force with internal pressure, and a frame 13 
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can draw it near in the direction of an edge of arm 13a of a ring 12 and the opposite side on the medial axis 
(X-axis) of a flange 9. Therefore, as shown in drawing 10 , the revolving shaft (Ya shaft) of a frame 13 
serves as a contact of pin receptacle hole 15a and a pin 15. 

[0063] Moreover, the top view and drawing 12 which show a part of important section which simplified the 
structure of the vibration removal equipment of the example of drawing 8 which drawing 1 1 mentioned 
above in a cross section are the front view of the vibration removal equipment of drawing 1 1 . 
[0064] The vibration removal equipment of this example is different from the example of drawing 1 in that 
the bridge which are U-shaped connection section 13b and 13'b fixes to piece of stop 7a fixed to the 
outside of the flection of an elbow 7, stops the wire which are U-shaped arm 13a and 13'a, and receives 
tensile force. Therefore, in the following explanation, the same sign is given to the part which is common in 
drawing 1 , and the explanation which is common in drawing 1 is omitted. 

[0065] It is closed whether wire 13a and 13a are powerful for the coma 24 for wire immobilization which 
fixed with the bolt 23 for coma conclusion to each flange 9 and 9. One edge of wire 13a and 13'a is being 
fixed to the bridge which fixed to piece of stop 7a fixed to the outside of the flection of an elbow 7 with 
the wire fixed screw 25 and the nut 26. 

[0066] Furthermore, a frame 13 and the revolving shaft of 13' are prepared in the plane of union of a flange 
9 and a bellows 8 by making the same the height (h2) of the non-flexible section of the height (hi) of a 
coma, a flange, and one in which the wire is closed. 

[0067] The same effectiveness as the example shown in drawing 1 also with the equipment of these 

examples is done so. 

[0068] 

[Effect of the Invention] The arm to which a U-shaped vibration removal device is parallel to the bellows of 
a flexible pipe joint, and the ring prepared on the periphery of the plane of union of a flange according to 
the vibration removal equipment of this invention as explained above, Or since the intermediate stiffening 
ring and the outline ring are made pivotable in the direction of arbitration with the 1st and 2nd revolving 
shafts established on the same flat surface as this plane of union The force of a hand of cut cannot occur 
at the edge of a flexible pipe joint at the time of rotation, the flexibility of flexible-tube original can be held, 
and the vibration from a vacuum pump etc. can be intercepted sharply. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the vibration removal equipment of one example of this 
invention. 

[Drawing 2] It is drawing having shown typically the vibration removal equipment of one example of this 
invention. 

[Drawing 3] It is drawing which expanded the important section of the revolving shaft of the vibration 
removal equipment of drawing 2 . 

[Drawing 4] It is the top view showing a part of important section of the vibration removal equipment of 
other examples of this invention in a cross section. 

[Drawing 5] It is the front view of the vibration removal equipment of drawing 4 . 

[Drawing 6] It is the side elevation of a coma and a coma cradle which constitutes the revolving shaft of 

the vibration removal equipment of other examples of this invention. 

[Drawin g 7] They are the coma of draw ing 6 , and the sectional view of a coma cradle. 
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[Drawing 8] It is the top view showing a part of important section of the vibration removal equipment of the 

example of further others of this invention in a cross section. 

[Drawing 9] It is the front view of the vibration removal equipment of drawing 8 . 

[Drawing 10] It is drawing which expanded the important section of the revolving shaft of the vibration 
removal equipment of drawing 8 . 

[Drawing 1 1] It is the top view showing a part of important section which simplified the structure of the 
vibration removal equipment of drawing 8 in a cross section. 

[Drawing 1 2] It is the front view of the vibration removal equipment of drawing 1 1 . 

[Drawing 13] It is the general drawing of the piping system using conventional vibration removal equipment. 
[Drawing 14] It is drawing having shown the example of the device of the conventional flexible pipe joint. 
[Drawing 15] It is drawing for explaining a motion of conventional vibration removal equipment. 
[Description of Notations] 

seven — an elbow — seven — a — a stop — a piece — eight — a bellows — nine — a flange — ten — 
flexibility — a pipe joint — 11 — vibration removal — a device — the section — 12 — a ring — 12 — a - 

- an intermediate stiffening ring — 12 — b — an outline — a ring — 13 — 13 — ' — a frame — 13 — a - 

- 1 3 — ' — a — an arm — 13 — b — 13 — ' — b connection — the section — 13 — ' — c 

connection — a piece — 14 the 1st pin, the 15 — 2nd pin, and 16 — wire. 
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3.1n the drawings, any words are not translated. 
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(2) 



#M¥8- 1 4 5 2 7 0 



Efi£*u WfB7 5>^fc, fflte^ffitisi— ¥ffi-t© 
^2©@ifEttl{C e fcD*g*3n, WIBn*«©a^*K 

iii^ffl5{c*Hpj-r-5fiiHx;i,^©w®(c'7-f'^T^jhsn 
s ft *»«•«©-»*, sfrsapj^wst^© 

t, *6ft*!iis»«t"r*»i»«i 
[g»*«2] x;i<j|«©wanc*n^n^o-*^LT7 

WE^n-taWB7 9>5>t©»fr1B©*MlllcH'6Wlc 
EB3*l» 7 >5>fc» WiBig-g-ffi£Pfl-¥ffl±© 

K^-g-BS©* 1 ©ErtgttK,fcoTfi»3ftfc 

4>MU>^t, TOE^n-tWE79>^t©i»'&ia© 

as tn-¥®±©wiB^ i ©gnRttcrarrsaf 2 ©m 

tWBxjP#©JBl»«©iWKE«b¥ffT*W«©ife« 
*MBE^U>y©»2©@(E(*©tt«CH»a*u' W 
E.3*«©j|lS*SB6i*a5K«T*WIBx;P#©iyiif 
1 7 ^ $ ntc&ft t & *> ft 5 »««*©-» 

*0<:iKttfcliMHMME&. frztzzzt&ftmt-tz® 
SUB. 

[»«©«ilfctt9i] 

[0 0 0 1] 

AEEIfrm. *©«©«fls> &fc©ffi«!8l©<k5ftJi»38 

v»fcE«'>xx^©»»siwcwr*. 

[0 0 0 2] 

F, =F sinfii -T 
= F [sinfli - 

] 

[0 0 0 9] C©&». HI 5C^f«fc5KZW^|Rj© 
3©»|£&|$J|Cl/TV>S. 

[0010] z.omm-i&6<Drt*mm£*iwgn¥3 

a/^ftltJ;!)***^*^ l-f>?©E1f 
Ttt, Z*#fo©BS:*A6©;t*j£ftKi 2:HIMra 
^ 3 ©A^JtjRKb tt, *3<t-5-K« =5 kg /mm, K 



>?* 1 ^^*#>^©ct 5 &4»«a£-*-«gB&s» 
**»6©fi»*a»r'r*fc«&t:. as. e*->*^a4 

K X t- > V X ^ □ -X* =f A © nJJfSHW 3 3 •& 

i0 ATtt, ^©Bj^«^3©|^SS&*lCj:oT*>^fflJ 

[0 0 0 3] tie3fe©Bj^«^#3*fflVifcl^SSB©l 
0«£H 1 4 ic^T. 

[0 0 0 4] |i|Hfc*5^T, ■BJ&W&#3ft£F*3ffi;W£ 
■ ft? 3 rt©«H*©ffi**P, HUM* 
i¥3 0/H^SSdtt5t, #ft*Ftt> F = 

U/4) d 2 PT&D> nJ^W^3©^©aS« 

n ©#s* ic «k d ^n^nF ft sfl^ z t eft 

20 [0 0 0 5] Lfc*bT, ^§§*^FtCj;D7FA-&*t 
^i-^«k5ft«-&Jm ft*F£M§Kf1^2-t*:ftV> 
fe«)©7 1 h^/1-^«5dt|Stte.n^. tftfr-fe, rT» 
3 \Z\Z, fflSa v H 5 a ©PPjSKIfcg:* A 5b« 

h y 5 -o© Bjmmm^ 3 

2~4#IRDfttt£n£. 

[0 0 0 6] £©nJ&W£3 £l*lffiiW£fflbfc«-&© 
IR(t«lC*tt*#ftAF©fPffi*Hl 5!CS^TIftBJ 

-rs. 

[0 0 0 7] HHKfc^T. 0f «#«*F*iXWtft 

£> Ri ttW^Mt#3©S3T?»-5. 
[0 0 0 8] XW^(pJ©^jtt. 3R^Tt|*lEElrctS^F 

Tc o s 0i =Fcos«i (1) 

T= (c o s 9i /cos0t ) XF (2) 

s i n 0i 

(s in0i (cos0f /cos0t ) ) 
(3) 

» =0. 2k g/mmT*<S. ) , B&fi=fA 5 b^> 6 © 

^r»«iii*3**©iiatt**«ftton*£ 

[0 0 11] -Tftfe^, .C©«fc5ft*»T?,4. «»SiS 

wr*fc*6»cift»anT^«ir!!HMB#3**©iiratt 

^^il* 3 ©Stt£3i4B^« < ft 0 , Rfc®tttig#lK 

fto, #>^*©»ft«*«iinf*i;&iiifc**wr« 

50 ^t^ta<^Tl/S5. 



-4 r\n 



3 

[0 0 12] 

&BI1. ^^^©JEE^KioT^&WStMfc© 

[0 0 13] *5BWttc:©J:3a:WIBS»ftr*fc»K 
[0 0 14] 

[isss^-r^fc*©^] ±EB»€a*-r*& 

«>, £l©SS§8©Rfcfi&Btt, (a) X^ODpjSSt-e 

#<h. (b) ifne^n-tt(na77>>'t©ig-&M©n 

H3— ¥ffi±©gS*S-&B©^i>£3I-5Sg 1 ©Isietttr <fco 
T|gf3nfc'J>^t, 3^tt©g*gg|5£l!(lSax;l,#© 
ffltt»©«#KEBLTOT*IW©fc**», AtEiiid 

Bti^-¥B±©fWfesg i <ommz.w.&vmgm&w 

o*>i>*mz>&2<D®fcmzi:r)U%%ri. miffing 

^®±2nit&fc£fr*>tez>®Mmm<D-tt&. mm 

<Dmwo&mmm\t. u> x.ji-xommz^n'eni 

(b) mm^a-tmmyy>^t<D^m(D^m\zm 
^wcsBBsn, «aiB77>^ic, mreiSs^Mii^-^ 
Hiros^fflro^^ass i © mettle <toT*g» 

ffi*££ffi £H-¥ffi±©iffESlS 1 ©HrtE«ifcit£?-.5$ll 

n, Mmn^ft<Dm&u$:mmifcffi\ztt?z>mmx)iJ$ 

WBi>J»*«^©#^n-fc»oTSlr»fc3ai 
[0 0 15] *55WJc*»t* riacttj tt, Sfil©S8BJJ 

©flfi> tattoo vsttfc«±$nfca^R5n«©«i§ 
K«itsn&«© * 5 \zftM°j®ts:®m®ib'S%nz. 

[0 0 16] 

[f^ffl] *S69!©®ig8fi-m, ?r«***cD^n-t 
*t»TttU>^t3*«CDttfi»IB©3|£ff-r*K«, SB 



(3) 4*H¥8- 1 4 5 2 7 0 

ae^Ht h— wriori* 6 nfc* i Rtf* 2 vmm® 

«k t> T£;S©7j JrJ IC EHjfc"5Jtg <h £ ftT H £ ©T, [5je 

p#t ng8e«i^ ©sssBtc z w;frBi©;w&£-ra £ t*» 

* < . 'ii§M^©iwitt£5i*-r*. 

[0 0 17] 

[ntsm rt> *ftw<DmmM : £®m\z&^T®,w 
•r-s. 

[0 0 18] 01 «*5SBJ©-SI56^j©|^igg«©^ 

[0 0 19] RHfc*V»T> d©^J6W©l*SSB«, 
x;P#7 <Dmmz^.a-8, 8*^LT7 5>^9, 9 
^B^^nTV^pJ^W^l 0 t, -2*©R£ig8M8£ 

§^d-8, 8 tc«o ts \z&& vrmnrc^mmm 

12, 12t-M©a?^©##13, 

[0 0 2 0] ^-n^n©u>^i 2, 1 2«, *n?n 

©^D-8, 8t77>i>9, 9t©^gg©^«cW 
# WifclriTHiMSfcERSn. 7?>i?9. 9©«ffiJC 
mmVtcmfcffittQ aK, ^d-8, 8t77>i?9, 
9 ©*g^B±T*^»£&LTRMM©&BTffS 1 ©tf 
>14, 14fc«fcD0»aftlCiteKSnTV»*. 
#»J>^12, 1 2tt, SfSl©fcf>l 4, 14£\S9 0 

• m^fa\zMnrcGLW~c*ri'en=i¥vi<DW#.i 3, 1 

3 ' ©¥fr-r*BS8Bl 3 a, 13' at!2(5t>l 
5. 1 5f;:cfc0ig»Bft{£itt£3nT^S. 
[0 0 2 1] 3<?4K©##1 3il3' «, -#©#* 
1 3 ' ©B5fc$ 1 3 ' a/Wfc#©## 1 3 ©ffifcgB 1 3 a * 
50 SfcSJtl 3 ' cSIUT^lC^folT. &^o-8> 

[0 0 2 2] -?-bT> &n3M£©#&l 3, 1 3' ©jg 
SSgJSl3b, l 3 ' bfiy-Y^l 6, l 6 KJcOx;!^ 
7©JBft«©^«fcH«U&«JhM-7 af:ffi±SnTV» 
3= 

[0 0 2 3] ^©USStWJWPl^lfiSll^l 0#l»j& 

L7t0 2<!:ia2©^#:i 3 tf®W}&mz$to3a*tlT^Z> 

40 tr > 1 4 sjtfcufcB 3 \zm~J^xmwtz>. 

[0 0 2 4] iine.©0{C*3tiTRttbr>l 4 tbf>§ 
imi 4 a t©^-r^^fcSitifeW, -T&fc^Y. 
6*MM 3©a^g|5l 3 b£T©iSfh±©fi£, e«tf 
> 1 4 i tf >§lt^ 1 4 a £©&-rs^l£Hi!fcif!|l|£> 
^n-8i:7 9>5>9£©j|8£ffl£©BtfsKJ8, 0 P » 

#s*F*«xttt©!»s:-r«, 0i «§g*T*txttt^-r 

a«#^l 3 £"7^ -VI 6©^*tZW^|pJfCft»;i> 
M (X«|) *6fftfc*1*hT»«. 
[0 0 2 5] B»A0f «*3fe«^Ti5 

50 **t. 0 2-c«sas:^D j ?>-r<-rsfce6[c^:^<s 

Ann 



(4) 
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1 3#, 7 7>i?S<D$><b$6l (X«I) ±T> ##13© 

XISISl 3 b iE*Wftf;:§l#3H*e,n£. 

T, Wfcl 3©|i[tettl (Y. W) ra, fcf>glt7Xl 4 a 

te>i 4t©i&aift5. 

[0 0 2 6] Jl©^»C*ViT, Zm^<DtKD^m^<D 
F, =Fs ln$, -Ts infli (4) 

[0 0 2 7] 0f =tan-' (a/R) , Sfc 

0f «384>Tig>£#>e>, tanflp(J(fg0( T&£o 

[0 0 2 8] IWoT. 
0p = a/R (5) 

[0 0 2 9] 5 1 = t an" 1 (a/ (R + e) ) 

T&?>; 0i «?$iJ>-?&-5#>e>, tan 0i \tmi6i 

[0 0 3 0] WhAbT, 
0i = a/ (R+e) - (6) 

[0 0 3 1] Z«^|^<D^«^D^Ct«^Vi«>T, 
F« =F s i n 0 P -Tsin0i 
Tc&D, Tcos0i =Fcos0f it) 

F, =F [sin0F - (cos0f /cosfli ) X 

s i n 0t ] 

[0 0 3 2] ZICIT. 0f , 0i c 
o s 0f fct&&l. s i n 0 P \tmte, , c o s 0i 

tefa&i, s in 0i \tmtdi -cabs. 

[0 0 3 3] F, =F [ (a/R) - (a/ (R + 
£) ) ] =Fa [e/ (R 2 +Re) ] 



(7) 



0 0 0 1 1 



HTF a [e/(R' +Re)]H, mt (FX (a 
/R) ) X (e/R) F, mztt (FX* 

F, =F [0. 0 5-0. 

[0043] ms&m<»mm.m> f , ) 

(7) Sl:R=3 0 0mm, a= 5mm. e = 2mm5^ 

F, =FX (5/3 0 0) X (2/3 0 0) =FX0. 

) tuz>. 

[0 0 4 5] $f.{CRSr/jN$< LTR=2 0 OmmtL* +X^&-?2>t 

F, =FX (5/2 0 0) X (2/2 0 0) = FX0. 0 0 0 2 5 

[0 0 4 6] ^lOttS^iO. (9) W (10) 
©ffi£ (8) ©tf£fttfei-«£*»!£©l»S&*&&li 

ufc«-&©sjt»*F, «, a*©i»r!*flFiii* 3 ©-tn 

iOfc^^ fcfcl/l 0 OtCffiMLTV^-SClt**^ 
[0 0 4 7] fcfc. £©*IMn?tt. a^t^©##:i 50 



* (a/R) ) X (e/R) 
[0 0 3 4] Vtctf-DT. 
F, = (FX t an 0f ) x (e/R) • 
tf3.Z><, fttZV. Re «R 2 T<&5. 

[0035] (7) it&Qm&iz&ZBimmM^i o© 

ffit)5it?>AF©ZttMT*4Ft anfl, 9 
-firi 6©5l5B*tc«j;Dffli!!SnT, R*flHII©8flnR 
Me ©ffl#£tt© E/RfcSeCfcfflF, C*T«^LT 

jo [0036] iiii^it?.t:>i 4©eet'<n- 

fc, 0. 5 mm*^ 2 mmSae©§Sf^^±©^ W^© 

ti:ernE»^«E-rs. 

[0 0 3 7] R«, 1 -Y >^©BS^lC*ViT 3 0 

0mmiggT?&-5. 

[0 0 3 8] l/lt))bT, (5), (6) S;tC*ViT, 
M#© 1 -f >?BEW£09fc tnn bI^W«I^ 1 0 ©«6 

0f =tan-' (5/3 0 0) =0. 0 1 6 6 6 5 
20 Tfc*. bfcdtoT, 0f = a/R t^fc-T 

[0 0 3 9] ±Bfc±D»fiLfcffll*j5fc*'3V» 

itssrr*. 

[0 0 4 0] «£#© WtJMMI^ 3 ©SE^* F , ) H. 
1 5 fciSHT 1 -I" ^©BE'gT, Rf =10 0mm, 
i =2 0 0mm, a = 5mmtf2>. 
[0 04 1] (3) 5U;D. 
tanfli = a/R? =5/1 0 0 = 0. 0 5. 
50 tanfit =a/Ri =5/200 = 0. 0 2 5 

[0 0 4 2] c o s 0f =0. 9 9 9 9. c o s 0i = 
0. 9999<tt)cos0F mfcosO, fi, K&l 

0 2 5] =FX0. 0 2 5 (8) 

[0 044] 



R 



(9 



(10) 

3, 1 3 ' ©jtilgg&l 3 b, 1 3 ' btx;U#7©^it 
S57 afC#±Lfc9^-^l 6«, Mi-Cfcai^TV>*«« 

U ##13, 13 'MD-8iWl:#^t5i5 

[0 0 4 8] 04tt*^0Tifi©SIJ6^i©^«Se©S 
HI5=£-a5WffiT^-r¥ffiE3. 0 5tt04©l^®^a©iE 
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©M®0> 0 7«0 6©:nv < h:3T§tt£'©[erS0-?& 
[0 0 4 9] Zftt><Dm\Zi$^T> S"f, XiKWft 

[0050] £©ig2i0!i©i$iigBtt, B*il««©y> 

dtn-rtn v§lt#t^e«jES$tiTViS^-eia 1 ©n 
it«i*»UTV»<5. LfcStoT, &T©R(JliTrtt, B 

[0 0 5 1] *MU>£fl 2 i£jmy>ifl 2 bli 

mz&^xm>bmzmm2tix^z. 79>5?9©if>& 
©m 7Srwr^3-7^it#i satstasn, «fmu> 

y 1 2 a ©MJfcfeBCfci, £ ©ft 1 7 Cfl(£-r« V¥£ 

[0 0 5 2] «fM'j>^l 2a©«J*««2 0*> 

2 b©*tJStt«ICfe, £©8tl 7t«^t4V*fi©3' 
v l 9 £jfe*fc:rr*#JMBJ2 0*inv l 9 ^rt#Jlc 

[0 0 5 3] H6-*6W6*!ScJ:3lC, 3T1 9tt3V 
8©S}1 7WT5t«gB£BltCUTSIl 7 
*|6lfcIlI9l?T^-C*S©T, *H5'J>^12bi77> 
^9ilt «©>&tolc^T*c'fc**i?**. 

[0054] ca>^mm\z^x\t. 3*«©»#i 

3, 1 3' Ji, *-<DNffil 3 a. 13' a ©£*!«,' ft 
W)>ifl 2 b©nvi 9©®ft±tc, *MBU>^1 2 
b ©«f 4>$fti¥ff fc*S«fc 5 KB»£ft5. 
[0 0 5 5] £©*JS0!B::*5^Tfc, a-a^tt© 
1 3 ' ©ai*l«'l 3 b, 13'btt7-ftl 

6 tc * o x*# 7 ©jsnaa©*MiK:ia»u&«jhw- 7 a 

[0 0 5 6] £©SUE0iJ©gBTt>0 1 KjRb&JfeJMS 

fcH«©j»**#"rs. 

[0 0 5 7] $ strife, rtfl£3WPffl-r*E**©»fi 

[0058] as »4#$mii©3 s \z4&<Dnmm<D®mm 
m<owm&-wmwv7ikT¥-m®. 0 9 »h 8 ©&igg 

B©jE®0T£.5. 
[0 0 5 9] tnSOHC^HT, XiCTO^WIf 

[0 0 6 0] ^©*J6^©B§?igSS«, rtJEEfc±'<53HI 
a#y>£ffc»UT«JkH-©fftl*fc:«*. flSjkfrfcflM*: 
©ll«««K>CJ;oTH»^r«aj;5lC(«t*nTl»* 



(5) ®iB¥8- 1 4 5 2 7 0 

XS[THl©3**«i*aUTV>*. L&*bT, £TF© 

0 1 t*ar*ttw«#»f 

[0 0 6 1] 1 3 ' ©Sffig|$l 3 a, 13' 

a©U>jfl2. 12tS»«©**tt, x;P3H7©J3 
*»©*WKHRLfc«iLH-7 at^snfcK>SW 

a 2 1 t e> 2 2 ici d B»aftfc«KanT«r»*. 

[0 0 6 2] fccfe, lf>SW-Al 5 atttf>l 5fc»L 
#f 13*t, 77^9Ctf-ttfi (XW ±T?> V>if 

1 2 <hK*MS9©iKsg&i 3 a(D$amj]fa\z3\gm&fi>n 

•5. L-fciO*oT» 01 OC^-T^'SfC^l 3©0tett 
(Y. m t?>gttftl 5 a<hb!>l 5 £©&£<!: 

[0 0 6 3] 01 ltt±j£LfcB8©&560!l©|iti 

&&B©«S£flHli&fcL&S$£-$0rST^¥ffl 
0. 0 1 2 «0 1 1 ©|&ail£«©IE®0T&&. 

[0064] z.<ommm<Dmm.mm\*. ^vwwm 

20 13 b, 13' bt*57*'J'r^ x;l,#7©Jil&8& 
©ft«C@i&L£fluUt7 afcBSfStU n^tt©8s6$ 

13 a, 13' aX&Z>V-1 J ?-&m±VT3mj32:g. 

T<D$twx\t, 0 1 t&m?z&ft\z\zm-$m&ttv 

X, 0 1 i#af *fBBJ3f*&BS-r-5. 
[0 0 6 5] 7-ft-13a, 13'alt iE-fr^tl© 
77>^9. 9fcn-7i|$igffl#Jl/h2 3(CioT@«S 
tlfe^-f i"-@5£ffl 3 T 2 4 \Z®J] \Zft U» SnTH 
5. «7-fir— 1 3 a, 13 ' a©— 75©SffigB«, x;|/# 

50 7 ©afl^©^.fl3Jc@^Lfc«±it 7 a \zmm-znrc? 

»J»5?fc»7-f "\r— Hft*3?2 5tty h2 6C<k^TH 

[0 0 6 6] S5>tC, 7-f -V— ##>L&£ttTV>5:3-7 
©HS£ (hi) t7 7>^t-' ffc©#BJS«©ifi&3 (h2) 
(Cf-S^ttCfcoT, #«=1 3, 1 3 ' ©0ei 

fa, 77>y9<h^p-8©^ffl{cKtt5n-5. 
[0067] z\n<z><DmmM<D&mx>bmi\z7Kvrz& 
««tra«©j»**#-r*. 

[0 0 6 8] 

40 [%9i©%&] fiUKWUfcJ:5fc#B!8©|*«g«K: 

cfctltf, "J8fi¥O^D-t77>'7CD^B©j1.M 
±fc«M*&ttfc'J >^i3*tt©l»«*«©JFfTT*ll!l 
gP, Sfett. *fflV>>f£ftW) >■?£&, Z.<Dfe&m 

£m-¥m±\zwL\t*>ntcmix.zs&2<D\zifcm\z£? 
Ttt^©7jiRj{ciEiiKBjt6t$nTv^©t?, Hte^r^Ri 
»*«#©*«fciate*rti©*«»5B*-r* ^ «h*^< . 
BiiS8***©Bii!itt*«»-r*c:t3&«Trft, «^#>y 
^ ©s«**«fcaswr * c: t 

[0ffi©ffi*^BJBJ] 

50 [01] *^BjcD-^jfiw©^«gH^^-r^«0Ta5 
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[02] *mm<D-nnm<D»M&n&m&mz7f;Lit. 

$>%>o 

[04] *%w<Dm<Dni&mvftMmm<DEm*-&igi 

[0 5] 04©&iggBcDIEE0Tlfe-5. 
[0 6] *5gW©te«)SI!fi^JO|^Jgga©@fEWS:«^ 
"T 5 3 T t n TS^#WMffi0-C* 3. 

[07] H6©3-rt3va»tft©*fiBBaT?**. 

[0 8] *&m<D2 t>\z4&<Dmmm<D®M$iW<Dm&& 

-SB»rS v T?*-r i Pffi0T?ft*. 
[09] 08©B*ig8B©IEBff0T&S. 

[010] 0 8 ©i»jg&g©®te«*©is«&fc*:L£0 



[01] 




(6) #M¥8- 1 4 5 2 7 0 

i0 

[011] 0 8W^g«O«SjtSffiBS<bUfcSa5S- 
SE»rSiT^T¥®0T*S. 

[012] 01 l©R&ggg©IEffi0T&5. 

[013] O*<0B«««*fflVi&K«5'X7 i A©*» 
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